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(54) IMPROVEMENT OF TACTILE SECTION OF HEARING SENSATION ASSISTING 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a large 
amount of displacement and generating power with a 
low voltage as compared with a known piezoelectric 
single crystal element and eventually to obtain 
amplitude of >10 times. 

SOLUTION: The tactile section which is connected to 
a data processing section mounted at the wrist of a 
hearing and language handicapped person is 
constituted by adopting a piezoelectric single crystal 
element as a diaphragm disposed in this tactile 
section in such a manner that the large amount of 
displacement and power are obtained with the low 
voltage by the largest electric machine coupling 
coefficient not possible with the piezoelectric 

materials and the extremely high piezoelectric constant and acoustic information, such as 
speech, is subjected to a frequency analysis. The angular tactile pins on the diaphragm 
are vertically vibrated independently from below by a sweep presentation system, by which 
the continuous transmission of the exact vibration pattern information to the skin of the 
fingertip is made possible. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It connects with the data-processing section attached in the wrist of a serious acoustic 
sense and aphasic. And an electromechanical coupling coefficient is very large in the diaphragm 
formed in; this tactile-sense circles in the tactile-sense section with which a fingertip is equipped. 
And change as a piezo-electric single crystal component which has a high piezoelectric constant, and 
frequency decomposition of the; input sound signal is carried out. Amelioration of the tactile-sense 
section of the acoustic-sense auxiliary device characterized by what each tactile-sense pin on this 
diaphragm is vibrated independently of the bottom with a sweep presentation method, respectively, 
and it changes into exact oscillating pattern information, and is transmitted succeeding the skin of a 
fingertip. 

[Claim 2] Amelioration of the tactile-sense section of an acoustic-sense auxiliary device carried out 
to the publication in this piezo-electric single crystal component at claim 1 which changes as PZT 
ceramics. 

[Claim 3] Amelioration of the tactile-sense section of the acoustic-sense auxiliary device indicated to 
be zinc niobic acid Pb(Znl/3Nab 2/3) 03 (PZT) in this PZT ceramics by claims 1 and 2 which 
change as a solid-solution single crystal PZNT 91/9 with PbTi03(PT). 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F% 6/22/2006 



JP,2002- 169462, A [DETAILED DESCRIPTION] 



Page 1 of 7 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of the tactile-sense section of an 
acoustic-sense auxiliary device. In more detail For serious acoustic sense and aphasic, frequency 
decomposition of the sound information, such as voice, is carried out. Vibrate a tactile-sense pin 
independently up and down with a sweep presentation method, and it is related with the tactile-sense 
section of an acoustic-sense auxiliary device which continues and transmits exact oscillating pattern 
information to the skin. It will be related with the No. [ 258197 ] amelioration a patent application 
No. 376868 and the 2000 application for patent in Heisei 11. The piezo-electric single crystal 
component (electrostrictive ceramics) for which an electromechanical coupling coefficient has a very 
large and, high piezoelectric constant is prepared in the diaphragm formed in the tactile-sense circles, 
and it is related with amelioration of the tactile-sense section of an acoustic-sense auxiliary device 
convenient for the cellular phone whose miniaturization can acquire the big amount of displacement 
and the big force by the low battery, and is attained. 
[0002] 

[Description of the Prior Art] To the serious acoustic sense, aphasic, etc., a sound signal is changed 
into an oscillating pattern according to a piezoelectric effect, and the tactile-sense stimulators (for 
example, JP,62-275284,A etc.) which show an oscillating stimulus to a fingertip through an 
oscillating pin are proposed. In such tactile-sense stimulators, on both sides of the electric 
conduction plate, it unified between up-and-down piezo plates, slitting of plurality was formed from 
the end side, it considered as two or more piezo bimorph elements, either the piezo plate or the 
electric conduction plate was used as the common electrode, another side was used as the segment 
electrode, and the structure which fixed the metal wire of predetermined die length to the point of the 
piezo bimorph element of a circuit base, respectively is adopted. 

[0003] Furthermore, it sets to the already proposed tactile-sense stimulator as shown in drawing 11 . 
Make the insulating spacer 102 placed between the ends of the guide plate 100 of two sheets, and at 
intervals of necessary, the insulating spacer 106 of the piezo-electric element 104 which aligned 
horizontally and which is each two or more sheets from which die length is different is placed 
between the lower part, and it aligns horizontally at intervals of necessary in it. And it is the tactile- 
sense section made into the vibrator matrix which bore 100a which drilled the upper limit of each 
oscillating pin 108 by which each lower limit was put on the end of this spacer 104 in this guide 
plate 100 is made to penetrate from the bottom, and stimulates the inferior surface of tongue of a 
fingertip. 
[0004] 

[Problem(s) to be Solved by the Invention] It was what it cannot but be inadequate to change a sound 
signal into an exact oscillating pattern since the number of each [ which a configuration becomes 
inevitably and large, and, as for well-known tactile sense stimulator, the increase of weight and a 
hearing-impaired person are very inconvenient to always carry, and is driven by each piezo bimorph 
element ] oscillating pin is restricted, and to output to a fingertip as an oscillating stimulus, also 
cannot but be that of laboratory level, and is not fit for practical use immediately. 
[0005] And the greatest defect in the tactile-sense section of well-known tactile-sense stimulator is 
that miniaturize this tactile-sense section and the big amount of displacement and the big force are 
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not generated by the diaphragm by the low battery. 

[0006] A piezo-electric single crystal component attracts attention in recent years as a thing which 
makes a diaphragm generate the big amount of displacement and the big force, and it is used for the 
probe which is the transceiver device of a medical ultrasonic diagnostic equipment. 
[0007] The reason is that the electromechanical coupling coefficient (namely, thing which the square 
root of the ratio of the energy accumulated during the crystal in the mechanical form over the electric 
total input defined) showing the conversion efficiency of electrical energy and ultrasonic energy is 
large, and that the one where a dielectric constant is larger in order to aim at electric adjustment with 
a transceiver circuit is good like an array probe when one element is small. As an example of such an 
array probe, zircon lead titanate [chemical formula (Pb(Zrl-xTix) 03 and Henceforth, PZT} 
electrostrictive ceramics is used until now. 

[0008] However, it will not be improved in 20 or so years, but this place of the engine performance 
of PZT system electrostrictive ceramics depended on an improvement from structure sides, such as 
formation of many components and two-dimensional-array-izing, is [ the improvement in the engine 
performance of an ultrasonic probe ] large. 

[0009] The relaxer system piezo-electricity single crystal component with the very large 
electromechanical coupling coefficient it is expected that an extensive improvement of the sensibility 
which is the fundamentality ability of an ultrasonic probe recently, and a band is is proposed. 
[0010] A relaxer (Relaxor) is the generic name of the ferroelectric in which the property (this is 
called Dielectric relaxation) in which the temperature which shows the maximum of a dielectric 
constant moves to high temperature with a frequency, and dielectric constant maximum falls further 
is shown. 

[001 1] Lead-zinc-niobate Pb(Znl/3Nb 2/3) 03 (PZN) which J.Kuwata etc. reported in 1982, and 
PZNT 91/9 which is a solid-solution single crystal with PbTi03(PT) are one of those by which the 
relaxer was put in practical use. They clarified the bearing dependency of a piezo-electric property 
for the first time with this single crystal, and especially the crystal of [001] sides has reported that 
that electromechanical coupling coefficient k33 is very as high as 92% and piezoelectric-constant 
d33=1500pC/N. 

[0012] PZT electrostrictive ceramics will be developed for the first time in 1955, and by adding a 
small amount of additive after that, 33 is improved an electromechanical coupling coefficient k33 
and a several d piezoelectric constant, and it has resulted in current. Although it expects that a piezo- 
electric property improves and inquires 30 years or more before if PZT is used as a single crystal, 
there is still no example of a success of large-sized single crystal growth. If this contains lead 
zirconate, in the presentation (= the phase boundary of rhombohedral training and ******) with a big 
coupling coefficient, it is for being easy to decompose and the single crystal exceeding 2mm angle is 
not obtained. 

[0013] It became clear that the piezo-electric single crystal PZNT 91/9 had the maximum 
electromechanical coupling coefficient (k33=99%) in an old piezoelectric material. Although there 
are many configuration elements as compared with PZT, since this single crystal does not contain a 
zirconium (Zr), a large-sized crystal is comparatively easy for it. 

[0014] A PZNT system piezo-electricity single crystal pays a raw material to the solvent (lead oxide 
in this case) called flux, and is raised recently. As for the raising method, the Bridgman method, the 
raising method, etc. are enforced from the flux growth from simple nature, and presentation control 
and mass-production nature. 

[0015] It is these Bridgman methods and the raising method, and became raisable [ the big crystal 
which the crucible which paid especially the raw material is cooled and can cut down the wafer of 
40mmphi ]. PZNT91 / 9 single-crystal wafer which starts the piezo-electric single crystal component 
of this magnitude so that a coupling coefficient may become parallel to the largest (001) field, and 
has a piezo-electric big property were obtained. 

[0016] That the piezo-electric property excellent also in Pb(Mgl/3Nb 2/3) 03-PbTi systems other 
than PZNT is shown by Shrout It is reported (T. Shroutet al, "Dielectric behavior of singlecrystals 
near(l-x) Pb(Mgl/3 Nb 2/3) 03-(X) ()). [ PbTi ] 03 morphotropic phase boundary" Ferroelectric 
Lettersl2, pp, 63-69 (1990). 

[0017] This is shown in Table 1 as a property of various relaxer lead titanate system single crystals 
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and the PZT system ceramics. 
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[0018] Since the tactile-sense section of the data-processing section is miniaturized, making as thin 
as possible the diaphragm formed in these tactile-sense circles is taken into consideration, but in 
order to change the inputted speech information into an electrical signal and to transmit to a hearing- 
impaired person's fingertip as a positive oscillating stimulus, it is being unable to make the thickness 
not much thin. 
[0019] 

[Means for Solving the Problem] In the tactile-sense section with which invention concerning this 
application is connected to the data-processing section attached in the wrist of an acoustic sense and 
an aphasic serious as mentioned above, and a fingertip is equipped The diaphragm formed in these 
tactile-sense circles is set to PZNT 91/9 which is a piezo-electric single crystal component. The 
maximum electromechanical coupling coefficient unprecedented in piezoelectric material 
(k33=92%), By obtaining a very high piezoelectric constant (d33=1500 pC/N) Acquire the big 
amount of displacement and the big force by the low battery, and frequency decomposition of the 
sound information, such as voice, is carried out. The angle tactile-sense pin on this diaphragm is 
vibrated up and down independently of the bottom with a sweep presentation method, and it 
considers as the tactile-sense section of an acoustic-sense auxiliary device convenient for the cellular 
phone which continues and transmits exact oscillating pattern information to the cutaneous sensation 
of a fingertip. 

[0020] In an acoustic-sense auxiliary device convenient for the cellular phone which the 1st 
summary of this invention carries out frequency decomposition of the sound information, such as 
voice, and a tactile-sense pin is vibrated independently up and down with a sweep presentation 
method, and continues and transmits exact oscillating pattern information to the skin of a fingertip 
Attach the data-processing section in the wrist of a serious acoustic sense and aphasic, and it 
connects with this data-processing section. And an electromechanical coupling coefficient is very 
large in the diaphragm formed in the tactile-sense circles with which the fingertip was equipped. And 
prepare the piezo-electric single crystal component which has a high piezoelectric constant, and it 
sets to an acoustic-sense auxiliary device convenient for the cellular phone whose miniaturization 
can acquire the big amount of displacement and the big force by the low battery, and is attained. It is 
amelioration of the tactile-sense section of the acoustic-sense auxiliary device characterized by 
acquiring the big amount of displacement and the big force by the low battery, vibrating this each 
tactile-sense pin on this diaphragm up and down independently of the bottom for an input sound 
signal to an exact oscillating pattern, respectively, and continuing and transmitting exact oscillating 
pattern information to this skin. 

[0021] The 2nd summary of this invention is amelioration of the tactile-sense section of the acoustic- 
sense auxiliary device which changes considering a ******** component as PZT ceramics. 
[0022] The 3rd summary of this invention is amelioration of the tactile-sense section of the acoustic- 
sense auxiliary device which uses PZT ceramics as the solid-solution single crystal PZNT 91/9 of 
zinc niobic acid Pb(Znl/3Nb 2/3) 03 (PZT) and PbTi03(PT), and changes. 
[0023] 

[The mode of implementation of invention] In the tactile-sense section of the acoustic-sense 
auxiliary device of this invention, the data-processing section is attached in the wrist of a serious 
acoustic sense and aphasic as above-mentioned. An electromechanical coupling coefficient is very 
large in the diaphragm formed in the tactile-sense circles with which are connected to this data- 
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processing section, and a fingertip is equipped. And the piezo-electric single crystal component 
which has a high piezoelectric constant is prepared, and the big amount of displacement and the big 
force can be acquired by the low battery. And it is the tactile-sense section of an acoustic-sense 
auxiliary device convenient for the cellular phone whose miniaturization is attained. This each 
tactile-sense pin on this diaphragm is vibrated up and down independently of the bottom for an input 
sound signal to an exact oscillating pattern, respectively. It is amelioration of the tactile-sense section 
of an acoustic-sense auxiliary device which formed the diaphragm which continues and transmits 
exact oscillating pattern information to this cutaneous sensation, and has the amplitude of 10 times or 
more as compared with a well-known piezo-electric single crystal component. 
[0024] 

[Example] The example of amelioration of the tactile-sense section in the acoustic-sense auxiliary 
device indicated by the claim 1 publication is explained about a drawing. In drawing 1 -10, the 
tactile-sense section A of the acoustic-sense auxiliary device concerning this invention is concluded 
on the fingertip ft inferior surface of tongue of an index finger or the middle finger, and connects the 
data-processing section C partially attached in a wrist top face in the state of fitting by the flexible 
cable B. 

[0025] Attach band 10c for conclusion to Fingertip ft in the side face of this tactile-sense section A, 
and always contact the fingertip ft inferior surface of tongue of this index finger and the middle 
finger, and it prepares in it. The oblong casing 10 which has necessary magnitude The longitudinal 
direction center line c It considers as the configuration which approaches center lines c and c near 
the back end R of each areas 10a and 10b formed by carrying out for 2 minutes by c, forms the 1st 
guidance bolts 12 and 12 symmetrically, and can prepare 14 and 14 symmetrically to center lines c 
and c near the outside near the front end F. [ volt / 2nd ] 

[0026] Each partition 10a of this oblong casing 10, diaphragm 16a of a Uichi Hidari pair contained 
in 10b, and 16b— The part which is a little distant from the inside of these 1st guidance bolts 12 and 
12 with the center lines c and c, The tactile-sense pin fitting hole 16al of a necessary diameter and 
16bl — are drilled in two trains at intervals of necessary to the part which separated the 2nd volt 
from the inside of 14 and 14 a little, and they are these each diaphragms 16a and 16b. — This tactile- 
sense pin fitting hole 16al and 16bl — on the top face Outside twist, It is alike from these each 1st 
guidance bolts 12 and 12, a piezo-electric element 18 and 18 - are prepared, respectively, and they 
are these each piezo-electric elements 18 and 18. — Lead wire 18a and 18b — An end is connected, 
respectively and this lead- wire 18a and 18b— are connected to a necessary electric wire (not shown). 
[0027] By each diaphragm 16a and 16b—, the through tubes 16c and 16d of these 2nd guidance bolts 
12 and 14 are drilled in the correspondence part of these 1st and 2nd guidance bolts 12 and 14, and 
penetration of these 1st and 2nd guidance bolts 12 and 14 is enabled at these through tubes 16c and 
16d. 

[0028] Each diaphragm 16a of a right-and-left pair, and 16b— as above-mentioned This area 10a, 
Two or more sheets, for example, 32 sheets, are arranged in the state of a laminating through the 
insulating spacer 22 and 22 — , respectively in 10b. These diaphragms 16a and 16b — This tactile- 
sense pin fitting hole 16al, 16bl — The tactile-sense pin 20 and 20 — which have the die length 
which is different inside, respectively are fitted in loosely free [ vertical movement ]. [0029] of each 
diaphragm of 32 sheets 16a of a laminating condition, and 16b— which fits in these each 1st 
guidance bolts 12 and 14 in this through tube 12a and 12a, respectively Tactile-sense pin fitting hole 
40a and 40b— are drilled in the part of each diaphragm 16a of a right-and-left pair, and 16b— where 
this tactile-sense pin fitting hole 16al and 16bl — correspond also at the tactile-sense pin guide plate 
40 which kept necessary spacing in these each top diaphragms 16a and 16b of a Uichi Hidari pair, 
and was prepared in the upper part of this oblong casing 10 at one. 

[0030] And diaphragms 16a and 16b of a Uichi Hidari pair contained in each partition 10a of this 
oblong casing 10, and 10b — This tactile-sense pin fitting hole 16al, 16bl — Upper limit 20b and 
20b- is fitted in loosely inside, and it is always contacted by the skin under [ of an index finger or 
the middle finger ] fingertip ft. 

[0031] A little larger stopper 20a to the lower part or pars intermedia than the diameter of each of 
this fitting hole 16al, It has 20b— in one. Each diaphragm of 32 sheets 16a of a Uichi Hidari pair 
[ lower limit ], It has these 64 tactile-sense pins 20, and the die length, width of face and thickness of 
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20 — which contact each upper limit from this tactile-sense pin fitting hole 16al and 16bl — with 
16b~. Except for the width of face corresponding to the pars intermedia of the longitudinal direction, 
64 bore 40a— is drilled in four trains at fixed spacing, each stopper 20a and 20b-- contact right-and- 
left both sides in 32 bores, on the inferior surface of tongue of this tactile-sense pin guide plate 40, 
and they are these tactile-sense pins 20 and 20. — Upper ** beyond the need is regulated. 
[0032] In above-mentioned claim 1 , an electromechanical coupling coefficient uses greatly each 
diaphragm 16a of a Uichi Hidari pair prepared in this tactile-sense section A with which is connected 
to this data-processing section C, and the fingertip ft of an index finger or the middle finger is 
equipped, and 16b— as the piezo-electric single crystal component which has a very high 
piezoelectric constant. 

[0033] In claim 2, it is the tactile-sense section A of the data-processing section C which made PZT 
ceramics this piezo-electric single crystal component. 

[0034] In claim 3, it is the tactile-sense section A of the data-processing section C which used this 
PZT ceramics as zinc niobic acid Pb(Znl/3Nab 2/3) 03 (PZT) and the solid- solution single crystal 
PZNT 91/9 with PbTi03(PT). 

[0035] the driver voltage dependency (a car — having) of the amplitude used as the bimorph element 
is shown below. 
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0036] An amplitude pair electrical potential difference is show n in the next table 2. 
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[0037] The driver voltage dependency of the generating force is shown in the next table 3. 
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0038] A generating **** electrical potential difference is show n in the next table 4 




[0039] A fritillaria bulb full property design is the cantilever amplitude. It has delta=alpha 
xLf2/T2xV / 2 generating force F=beta xTxW/LfxV / two cars, and is delta , =lx4deltaF , =2F. It 
carries out. 

[0040] The parameter of a uni-morph property design is shown in the next table 5. 

3B£ *J xTxW/LfxV/2 

r=2F 







* 0 # # fit 


A 


B 


O 


D 


E 


F • 


Q 


H 


I 




PZTSlfi : f-(±) (mm) 


0.15 


0.15 


0.15 


0.15 


0.15 


0.10 


0.10 


0.05 


Sim$J t(mm) 


0.10 


0.15 


0.20 


0.10 


0.05 


0.05 


0.10 


O.05 




0.25 


0.30 


0.35 


OJ25 


0.20 


0.15 


0.20 


0.10 




fk<$ L(mm) 


15.00 


15.00 


15.00 


25.00 


25.00 


25.00 


25.00 


25.00 


4g WCmm) 


4.00 


4.00 


4.00 


4.00 


4.00 


4.00 


4.00 


4.00 


L«mm) 


12.50 


12.50 


12.50 


20.00 


20.00 


20.00 


20.00 


20.00 




Vdo(v) 


75.00 


75.00 


75.00 


30.00 


30.00 


30.00 


30.00 


30.00 


cse 




l.f.MI.»U.l.l l ir.V/II.I.!.II l Ullil.l.ll.Vlll l |.!.ll.kZII.I.I.ll.Mll.l.liWi^lliIil.H*UI 




0.81 


0.81 


0.81 


0.81 


0.81 


0.81 


0.81 


0.81 


Sin fit 

(turn) 






134.40 


100.00 


76.97 


137.63 


192.00 


364.09 


230.40 


921.60 




33.60 


25.00 


19.24 


34.41 


48.00 


91.02 


57.60 


230.40 


IE** 


Grf) 


2.43 


2.92 


3.40 


0.61 


0.49 


0.36 


0.49 


. 0.24 




4.85 


5.83 


6.80 


1.22 


0.97 


0.73 


0.97 


0.49 


WlSWX ■M'JM 123^X9 ■■933] 


128.00 


75.00 


60.00 













[0041] 

[Effect of the Invention] (1) Since the electromechanical coupling coefficient used very greatly 
diaphragm 16a prepared in the tactile-sense section A with which Fingertip ft is equipped, and 16b- 
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as the piezo-electric single crystal component (electrostrictive ceramics) which has a high 
piezoelectric constant according to the acoustic- sense auxiliary device concerning this invention, as 
compared with a well-known piezo-electric single crystal component, the big amount of 
displacement and the generating force are acquired by the low battery, and, as a result, the amplitude 
of 10 times or more is obtained. 

[0042] (2) And change an input sound signal into an exact oscillating pattern with the big amplitude, 
and they are these diaphragms 16a and 16b. — Each upper tactile-sense pin 20 and 20 — are vibrated 
up and down independently of the bottom, respectively, the cutaneous sensation of the fingertip ft of 
a serious acoustic sense and aphasic is followed in exact oscillating pattern information, and transfer 
becomes possible. 

[0043] (3) Therefore, miniaturize as compared with the well-known tactile-sense section, wearing to 
Fingertip ft becomes easy, and it becomes convenient to carry. 

[0044] (4) Since the amplitude of 10 times or more is obtained as compared with an acoustic-sense 
auxiliary device with the well-known tactile-sense section of the acoustic-sense auxiliary device 
applied to this invention as above-mentioned, not conversion of the mere ingredient of the well- 
known tactile-sense section but a marked operation and effectiveness are acquired. 

\ 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the partial abbreviation perspective view showing the condition of the data- 
processing section of the acoustic-sense auxiliary device concerning this invention having been 
attached by the right wrist, and having equipped with that tactile-sense section at the tip of the index 
finger. 

[Drawing 2] a part of tactile-sense section of drawing 1 — it is fluoroscopy expansion flat-surface 
schematic drawing. 

[Drawing 3] the condition that covering was able to be attached is shown from the tactile-sense 
section shown in drawing 2 — it is fluoroscopy flat-surface schematic drawing a part. 
[Drawing 4] It is cross-section schematic drawing by IV- IV line part of the tactile-sense section of 
drawing 3 . 

[Drawing 5] It is the expansion side-face schematic drawing which made the diaphragm of tactile- 
sense circles bimorph. 

[Drawing 6] It is the expansion flat-surface schematic drawing of the bimorph diaphragm of drawing 
5. 

[Drawing 7] It is the expansion side-face schematic drawing of the bimorph diaphragm of drawin g 
5. 

[Drawing 8] It is the expansion side-face schematic drawing which made the diaphragm of tactile- 
sense circles the uni-morph. 

[Drawing 9] It is the expansion flat-surface schematic drawing of the uni-morph diaphragm of 
drawing 8 . 

[Drawing 10] It is the expansion side- face schematic drawing of the uni-morph diaphragm of 
drawing 9 . 

[Drawing 11] It is the partial enlarged section schematic drawing of the vibrator matrix in the tactile- 
sense section of the acoustic-sense auxiliary device by well-known acoustic-sense use. 
[Description of Notations] 
A — Tactile-sense section; 
B — Flexible cable; 
C — Data-processing section; 
ft ********** j g ^ddle finger.; 

10 — Oblong casing; 
10a, 10b - Area; 
10c — Band for conclusion; 
12 — The 1st guidance bolt; 
14 — The 2nd guidance bolt; 
16a, 16b — Diaphragm; 
18 — Piezo-electric element; 
20 — Tactile-sense pin; 
22 — Insulating spacer. 
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